Kinetics of novel competitive inhibitors of urease enzymes by a focused library of oxadiazoles/thiadiazoles and triazoles.
Based on structure of the substrate of urease and for the purpose of designing pharmacophore models for urease inhibitors, which could be effective in physiological and pharmacological studies, a series of twenty-five 1,3,4-diazole-2(3H)-thiones-2(3H)-thiones, 1,3,4-diazoles-2(3H)-thiones, and 1,2,4-tri-3-thiones (OSNs) were designed, synthesized, and evaluated for various kinetic parameters of urease inhibition. OSNs inhibited the activity of urease(s) in a concentration dependent fashion. Dixon as well as Lineweaver-Burk plots and their secondary replots indicated that the nature of inhibition was of pure competitive type for all the 25 compounds. 5-[4-(hydroxy)phenyl]-1,3,4-thiadiazole-2(3H)-thione was found to be the most active one with a Ki value of 2 microM. The Ki values were increased with an increase in substrate concentrations. Apparently, OSNs employ a homologous mechanism of action by exploiting a common transition catalysis state and acting as ligand chelators to form octahedral complexes with the urease enzymes in an orientation-specific mode. The inhibition was slightly potentiated by lower pH and not abolished in the presence of NH2OH (a scavenger of histidine residue). Because of their safe profile in the genotoxic assay, they may be pursued in the near future for human testing